



Funding troubles for evolution and ecology
The human population passed the 7 billion mark last month. As the population 
grows, the environment, which in turn is necessary for our survival, suffers 
as a result of increased demand for natural resources and global warming. 
Key to addressing these challenges will be new knowledge provided by 
the evolutionary and ecological sciences. But, alarmingly, these areas are 
underfunded, as Cyrus Martin reports.A Gallup poll a few years ago 
reported that about one in four 
Americans doesn’t believe in 
evolution. It’s embarrassing but true. 
Another quarter doesn’t have an 
opinion on the subject. Needless to 
say, evolution via natural selection is 
one of the most important, if not the 
most important, principles to emerge 
in biology in the last 150 years and 
informs all areas of biological enquiry. 
It’s true that many cell and molecular 
biologists would probably point to 
the elucidation of DNA’s structure 
as biology’s watershed moment, 
but even Jim Watson is on record 
championing Charles Darwin as the 
greatest biologist of all time. The 
ideas that Darwin communicated in 
his four great works — The Voyage 
of the Beagle, On the Origin of 
Species, The Descent of Man, and 
The Expression of Emotions in Man 
and Animals — painstakingly explain 
both the commonalities shared by 
all organisms and how the incredible 
diversity in form arose. Everything a 
biologist studies, whether that be a 
polar bear or a signal transduction 
pathway, is the product of evolution. The hidden value of ecosystems: Tropical rainf
age, water purification, climate regulation, and fIt’s intrinsically interesting to 
understand how we came to be and 
it certainly engenders a feeling of 
kinship to know that we are linked 
to all life on earth by a common 
ancestor, but our knowledge of 
evolution has enormous practical 
value as well. For example, an 
understanding of evolutionary theory 
is necessary to develop strategies 
to combat antibiotic resistance, an 
issue of huge medical importance. 
And the tools of systematics, that 
branch of evolutionary biology 
concerned with the phylogenetic 
relationships between species, has 
been instrumental in elucidating 
the origin and spread of deadly 
pathogens, such as HIV and the 
flu virus. In addition, we can look 
to the rise of agriculture and the 
development of modern societies, 
which have depended on the artificial 
selection of crops and livestock with 
advantageous characteristics. Today 
the techniques honed by evolutionary 
biologists are being used to identify 
related species, which may lead to 
new, more productive crop varieties 
that are resistant to both disease and orests (left) and coral reefs (right) provide valua
ood. (Photos: Gettyimages.)extreme environments. These are just 
a few examples.
While evolution is relevant to all 
areas of biological enquiry, it is 
particularly intertwined with the 
ecological sciences, which attempt 
to understand the relationships 
between organisms in their 
natural environment, and how 
these relationships influence their 
abundance (i.e., natural selection). 
The field of ecology is relevant now 
more than ever as a result of the 
uncertain, often negative influences 
of human activity on ecosystems 
through habitat loss and global 
warming. Of course, the natural 
world has intrinsic beauty worth 
preserving. But let’s put aesthetics 
aside for a moment and consider 
the essential role that properly 
functioning ecosystems play in 
mankind’s survival. The plain fact is 
that nature provides what specialists 
term ‘ecosystem services’, which, 
even if you want to take a cold, 
accountants’ approach, are incredibly 
valuable. In layman’s terms, we’re 
referring to things like drinking 
water, food, and protection from 
natural disasters, none of which have 
traditionally appeared on anyone’s 
balance sheet. To give some idea 
of the value, the Economics of 
Ecosystems and Biodiversity study, 
which was commissioned by a G8+5 
countries meeting in 2007, estimated ble ecosystem services, including carbon stor-
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Paving the way: In the UK, the contributions made by renowned evolutionary biologists and 
ecologists, such as John Maynard Smith (left) and Lord Robert May (right), in part explain why 
the UK has such a strong research base in these fields. (Photo of J.M. Smith: Sciencephoto-
library. Photo of R. May, courtesy of R. May.)that the forests provide poor, rural 
populations with between 47 and 
89% of their effective gross domestic 
product. The list of services, however, 
go on and on, from the protection 
of our coasts provided by mangrove 
forests, to the abundant fish supplied 
by coral reefs, to the ‘free’ water 
purification services provided by 
wetlands. And it is often said that 
modern medicine depends on, and 
will in the future greatly benefit 
from, the incredible biodiversity 
seen around us, assuming it is 
not uprooted, burned down, or 
starved out of existence. Anticancer 
agents like taxol, for example, were 
discovered in plants and there are 
presumably countless medically 
useful compounds harbored in 
exotic, undocumented species. The 
preservation of these species will 
depend on a better understanding of 
how ecosystems function, together 
with conservation efforts.
Given how ill-informed the 
general public seems to be about 
evolutionary biology and the pressing 
threats to our ecosystems by human 
activity, it seems prudent to examine 
the funding situation for research 
in these fields. Here, we take a 
panoramic view, hopping from one 
locale to the next in the hope that we 
can gain a global perspective.
Blue skies research takes a back 
seat
Perhaps it makes sense to start in 
the United Kingdom, which gave us 
Darwin. The UK has a rich tradition in 
evolution and ecology, starting with 
Darwin but also extending into the 
20th century and beyond. Notable 
British scientists include Ronald Fisher and J.B.S. Haldane, who 
were key contributors to the modern 
evolutionary synthesis, which brought 
several disparate fields together in 
the 1930s and, in particular, showed 
how Mendelian genetics was 
compatible with Darwin’s natural 
selection. Towards the mid and latter 
part of the century, we can point 
to people like John Maynard Smith 
and Lord Robert May (Australian 
born), who made key contributions 
to evolutionary game theory and 
theoretical ecology, respectively. 
There seems to be a recognition 
among UK researchers today that 
pioneers such as these created an 
environment that produced a large 
pool of competent scientists in the 
fields of evolution and ecology. But 
this poses a potential problem if there 
isn’t enough money to support them. 
Stu West, who studies the evolution 
of cooperation at Oxford University, 
says, “It does seem harder to get 
support these days from UK funding 
agencies, possibly due to both a 
smaller pot and more people.” West 
further speculates, “…a smaller pot 
because research agencies have less 
money, and possibly also because 
these agencies are becoming more 
directed towards funding specific 
issues (which are applied), such 
that it has become harder to get 
money for evolution and ecology.” 
Traditionally, public money for 
evolution and ecology has come from 
the Biotechnology and Biological 
Sciences Research Council (BBSRC), 
which does fund research in basic 
science, such as cell and molecular 
biology, but there is a heavy 
emphasis on subjects such as animal 
disease, crop yields, and engineering. The BBSRC website states, 
“Excellence is the overriding criterion 
in the assessment of research grants, 
and the BBSRC is committed to the 
support of world-class bioscience 
science across its remit. However, 
it is expected that competitive 
applications that address a strategic 
priority will have some advantage in 
competition.” As West says, these 
priorities tend to be on the applied 
side of the research spectrum.
Therein lies the problem. Although 
applied research yields practical 
solutions that can be enjoyed 
by society in the short term, and 
understandably can be easily sold to 
the taxpayer, most scientists would 
agree that basic research yields 
the most profound and impactful 
insights over the long run, though it is 
difficult to predict from under which 
overturned rock such advances 
will arise. David Hosken of Exeter 
University, an evolutionary biologist 
who studies sexual conflict, among 
other topics, paints a particularly dire 
picture of the situation. “Blue skies 
(non-applied) research is particularly 
threatened as administrators seem to 
think that science can be directed  
and that they know what needs doing 
and how it needs to be done. There is 
a fundamental lack of understanding 
of science, how it works and the 
rewards that it brings by Parliament 
and the bureaucracy. And for 
examples of the importance of pure 
research generating economic and 
technical advances think PCR and 
television — but who knew?”
Comments such as these explain 
a recent trend in which scientists 
disinherited by the BBSRC are 
turning increasingly to other funding 
sources, such as the European 
Research Council (ERC), for support. 
Unlike the BBSRC, the ERC does 
not have predetermined funding 
priorities but rather considers 
each application in isolation, on its 
own merit. But at funding rates of 
13–18%, the competition is fierce 
for ERC grants. To address this 
issue, Hosken suggests a more 
equitable distribution of funds. 
Speaking broadly about funding in 
the biological sciences, he says, 
“The lack of support for whole-
organismal biology is thrown into 
stark relief when bang-for-buck is 
placed alongside outputs. Some 
fields, notably molecular and systems 
biology, frequently deliver little but 
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A need for more expert personnel: In 2010, 
the New Zealand kiwi fruit crop was threat-
ened by a deadly bacterial pathogen. Disas-
ter was averted in part due to early detection 
by specialists but low funding levels for evo-
lution and ecology puts the future availabil-
ity of such expertise in doubt. (Photo: Getty-
images.)cost enormous amounts, and I think 
that many, probably the majority, of 
evolutionary ecologists would be 
happy to have more grants funded 
but the total amount per grant to 
be capped. This seems to me to be 
a more intelligent funding scheme 
too because no one, absolutely no 
one knows where the next big idea 
or breakthrough will appear and so 
spreading the dollars across groups 
makes sense…”.
The perilous funding situation 
for evolution and ecology seems 
to be a worldwide symptom as we 
see if we turn our attention to the 
other side of the globe, to New 
Zealand. The country is famed for its 
diverse ecosystems, which harbor a 
multitude of bizarre and fascinating 
flora and fauna. The lack of predators 
on this island nation, for example, 
allowed the evolution of various 
flightless birds, including the kiwi, 
many of which have gone extinct or 
are threatened due to the introduction 
by humans of non-native predators. 
As in the UK, funding for non-applied 
research has become anaemic. 
Evolutionary biologist Neil Gemmell 
of the University of Otago says, “Our 
blue skies fund, Marsden, reports 
success rates of 7.9% this year, 
when a decade ago it was around 
12%.  When success rates get this 
low there are inevitably a significant 
number of quality proposals that do 
not get funding — nominally I’d say 
that 15% of proposals I have seen are 
world class and should be funded, 
yet we select only about half of those 
for funding via our premier fund. 
When things get this tight my view 
is that the choice often gets down 
to the ‘flavour’ of research favoured 
by the assessment panels.” While 
funding for basic research is in short 
supply in general, Gemmell feels that 
specific areas are particularly at risk, 
noting, “One area that has suffered 
heavily during the last 20 years is in 
classical taxonomy, which struggles 
to obtain funding through any of our 
major research sources, is generally 
not attractive to students and is 
poorly taught in most universities, if 
they even retain the capacity, leading 
to fewer recruits in this area into the 
NZ science system.  Likely this is a 
global issue, but one of pertinence in 
a growing era of biosecurity threats 
and concerns where we need people 
trained in such areas to help protect 
our productive sectors.” Though not a taxonomist himself, Gemmell 
explained that his work on invasive 
species had made the need for these 
specialists readily apparent.
Gemmell’s statements are not just 
a warning of hypothetical threats in 
the future but rather are a response 
to real events. Indeed, last year the 
New Zealand kiwi fruit crop was 
threatened by the insidious pathogen 
known as PSA, and disaster was 
averted only due to its rapid 
detection by specialists, including 
taxonomists. Close on the heels 
of the outbreak, the government 
announced a partnership with 
industry that included a provision 
of 50 million dollars to combat the 
bacterium, part of which would go to 
research. But it remains to be seen 
whether crises like this will influence 
longer term funding policies. And 
Gemmell’s comment about a lack 
of interest among students is 
worrisome. Clearly, even if funding 
levels improve in New Zealand, 
there will need to be a community of 
trained biologists to take advantage 
of it. Up until recently postdoctoral 
scientists in New Zealand could 
look to the Foundation for Research 
Science and Technology for 
fellowships, but sadly this program 
was discontinued in 2010.
NSF grants come up short
In the US, 68% of all nonmedical 
research in the life sciences is  
funded by the National Science 
Foundation, which has a total annual 
budget of 6.9 billion dollars. Within 
the NSF, funding for research in 
evolution and ecology is under 
the purview of the Department of 
Environmental Biology, which in 2010 
made do with 142.5 million dollars 
(polar research has a separate, 
dedicated fund). If one looks at the 
DEB and across other departments 
within the Directorate of Biological 
Sciences, one sees that funding 
has increased incrementally since 
2003, although it’s unclear whether 
the numbers have been adjusted 
for inflation, in which case funding 
is fairly stagnant. Again, as in other 
locales, when individual scientists 
working in the US are polled, a 
picture of gloom and doom comes 
into focus. A case in point is 
funding for scientists working in the 
evolutionary developmental biology 
field. Gunter Wagner, an investigator 
at Yale who studies the evolution of novel traits, feels that a scientist 
cannot be sustained on your typical 
NSF grant. Wagner explains “NSF 
funding is too little and there are too 
few grants (i.e., competition is too 
high, which makes funding decisions 
arbitrary). In my field it takes about 
300 to 600k direct per year to make 
an impact. With NSF in devo evo or 
evo gen, one can perhaps sustain 
100 to 200k per year if one is lucky.” 
In addition to the amount of money 
available, Wagner feels that the 
grants may not be evaluated fairly. 
He says, “The peer review system 
is ineffectual in supporting labs that 
really want to move forward. Here is 
my evidence: my lab was funded by 
NSF for some years to do research on 
the molecular evolution of Hox genes, 
and we published a lot of papers, 
which was fine, except one day I 
decided that it was time to move on 
and do functional work to find out 
what all these sequence differences 
mean. I submitted a grant to work on 
that and we got hammered. Yes I was 
not a card-carrying developmental 
biologist, but does this mean we 
cannot do the work? Of course we 
can and we did it, with other funds, 
and we published about it, but then 
moved on to other things because 
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Monitoring the sea: Scientists can attach sensors and other devices to marine animals, thus 
gaining valuable information about their movements and the local conditions. This technique, 
called animal telemetry, is a key initiative of the Integrated Ocean Observatory System, a US 
effort to better understand marine ecosystems. (Photo courtesy of Daniel P. Cotsa.) it seemed pointless to fight this 
opposition.” Wagner was careful to 
point out that these views are not 
from a bitter scientist forced to close 
up shop by the granting agencies. 
On the contrary, Wagner was able to 
find support from a private funding 
agency and his lab is now flourishing. 
Just in the last few months, Wagner’s 
group has published three important 
papers in Nature and Nature Genetics 
relating to his work on the evolution 
of novelties. One wonders, however, 
if private funding is a realistic option 
for the masses. 
Others are disillusioned with the 
grant approval system as well and 
feel that more effective and efficient 
alternatives should be considered. 
Speaking about funding more 
broadly, David Stern, an evolutionary 
biologist at Princeton, says, “Frankly, 
I think the entire funding system 
(both NSF and NIH) needs a complete 
overhaul. We may have to make do 
with lower funding overall for some 
time to come, but the mechanisms 
of disbursement are so obviously 
broken, that it ends up wasting 
enormous amounts of PI time and 
effort. I want NIH and NSF to move 
toward an HHMI-modelled system, 
where individuals, not projects, are 
funded.” Presumably such a system 
would encourage the types of riskier 
but potentially more rewarding 
research endeavors to which Wagner 
alludes.Keeping watch on land and on sea
Though individual grants seem to 
be wanting, there have been heavy 
investments in large-scale, long-
term projects at NSF, most notably 
the National Ecological Observatory 
Network, which tentatively stands 
to receive $433 million for building 
and operating costs over the next six 
years. NEON, as it’s more commonly 
known, is an ambitious endeavor 
and unique in that it will be the first 
integrated ecological monitoring 
network to employ standardized 
data collection across a range of 
ecosystems. Those charged with 
building NEON have divided the US 
(including Alaska and Hawaii) into 20 
‘ecoclimatic domains’, each with its 
own core monitoring station capable 
of measuring a range of ecological 
variables. The hope is that once up 
and running NEON will allow a much 
broader view of how ecosystems 
change in response to perturbing 
forces like climate change. The utility 
of this kind of approach is supported 
by the recent success of a related 
but more frugal effort launched by 
ecologists scattered around the 
globe that are using standardized 
experiments to understand the 
ecology of grasslands. This effort, 
called the Nutrient Network, has 
already resulted in at least one high-
profile paper in Science, and was the 
subject of a recent news feature in 
the same publication.The push for ecological monitoring 
systems that operate on ever 
larger scales is also seen in marine 
ecology. Already in place in the US 
is the Integrated Ocean Observatory 
System (IOOS), run by the 
National Oceanic and Atmospheric 
Administration (NOAA), which has 
monitoring devices in place to 
measure physical parameters, such 
as surface currents and seawater 
chemistry. On the biological side, 
IOOS has identified animal  
telemetry — tracking animals with 
implanted sensors — as a priority  
for the future. The interest here lies 
in the unique types of information 
that can be gained through 
telemetry. It’s possible, for example, 
to track the movements of migratory 
animals in real time, which is vital to 
our understanding of the underlying 
biology of a species, but these 
movements can also be indicative 
of changing climates. Also, some 
animals can go places unreachable 
by man-made probes and thus can 
serve as useful scouts when properly 
equipped. 
As technology and miniaturization 
progresses, it has become possible 
to apply telemetry to smaller and 
smaller animals, thus expanding 
the use of this tool. To give some 
idea of the scale now possible, 
the use of radio telemetry is 
now in routine use by pollination 
ecologists, who, amazingly, can 
outfit various insects, such as bees, 
with instrumentation. But, turning 
back to the oceans, some scientists 
wonder if there are not enough 
resources being directed towards 
biological monitoring systems. 
Steve Palumbi, an investigator at the 
Hopkins Marine Station in California 
who studies a number of topics 
relevant to marine conservation, 
highlights the problem, explaining, 
“We established the Marine Life 
Observatory at Hopkins to try to 
promote observatory-style progress 
in understanding marine life, but 
there is a huge lag in identifying 
ways to automate study of marine 
life. Several promising technologies 
are being worked on around 
the country — genetic, optical, 
acoustical — but so much funding 
is going into watching seawater 
that little is left for the biological or 
ecological components.” Perhaps 
as the new technologies come on 
line, the powers that be at NOAA 
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with very different attitudes to 
science. Vilmos Csányi was brave 
enough to take me ‘on board’ at 
his department, although he later 
admitted that he had not believed that 
I would get so far. Importantly, I have 
learnt from him to keep always an 
open mind, and never be constrained 
by any previous theories, ideas or 
even data. He advised me also to 
stop doing experiments when I can 
suspect the outcomes, and look for 
the possibility of new inventions and 
challenges. This did not seemed to 
be so difficult at that time, but now 
I see often how hard it is to make 
some of my younger colleagues more 
inventive, and persuading them not to 
publish on topics that are quite trivial. 
Working with Richard Andrew 
taught me to take data seriously. I 
still remember those hours when we 
discussed the possible significance 
of some ‘strange’ or ‘unexpected’ 
findings which could not be explained 
by our current hypothesis on the 
topic. Coming up with the versions of 
ideas, or refuting these, was always 
an exciting ‘mental gymnastics’ for 
me that I try also to have with my 
students. They should also experience 
the role scientific hypotheses play in 
guiding research.
What advice would you offer 
someone wondering whether to 
start the same career? I have often 
the impression that most students 
have little idea why they are studying 
biology in the first place. At our 
university, ethology is taught in the 
first and second year of the Biology 
BSc and they must also choose a 
subject by the end of the second year 
for their thesis. So I very often meet 
students who have already studied 
for one or two years but have actually 
little idea why they are learning all 
these subjects. When I have the 
chance to talk with them face to face, 
my first question is, do you think 
you are crazy enough to become a 
biologist, or especially even more 
crazy to work on behaviour for the 
rest of your life? Actually, I always 
wonder why Vilmos Csányi did not 
put this question to me — perhaps 
he had seen that I am crazy enough. 
But seriously, I really think that in 
today’s world one really has to be a 
maniac to do science. It starts with 
finding a place for a PhD, then looking 
for grants to get support and, if 
Adam Miklósi
Adam Miklósi has just been appointed 
as a full professor at the Department 
of Ethology at Eötvös University in 
Budapest, Hungary. After graduation 
in 1986 he started research on the 
antipredator behaviour of a small 
labyrinth fish that led to a PhD 
dissertation on this topic under 
the guidance of Vilmos Csányi. He 
then did three years’ postdoctoral 
work on lateralized behaviour in the 
zebrafish with Richard Andrew at 
Sussex University. In collaboration 
with researchers from UCL, they 
published the first paper showing a 
genetic effect on lateralized behaviour 
in fish. After returning to Hungary he 
re-joined the Family Dog Project, the 
first to start behavioural investigations 
on dogs in 1994. The research group 
is probably still one of the largest 
focusing on a wide range of aspects of 
dog behaviour and their interactions 
with humans, including attachment, 
communication and social learning. 
Recently, he became interested in 
social robotics, and is trying to find a 
connection between studying social 
behaviour in dogs and improving the 
behavioural skills of robotic agents.
What turned you on to biology? May 
be it did not happen that way, but I 
still remember when I was sitting and 
listening to my biology teacher as a 
pupil of the third class in our primary 
school; I must have been 9 or 10 
years old, and the idea struck me like 
lightning. And I have not changed my 
mind since then. It is still so strange for 
me and I can never really understand 
how people can live with having so 
little interest in living beings. I became 
fascinated by animals in all their variety 
(from the earthworms to dolphins). Later 
I became interested in the wonders of 
animal minds, and perhaps naively also 
whether one could ‘talk’ with them by 
any means. Of course, today I know that 
‘talking’, and exchange of thought in the 
literal sense is not possible, but science 
offers at least a way of understanding 
the origin, function and functioning of 
animal and human minds.
What is the best advice you have 
been given? I feel really lucky for 
Q & Awill become savvy and use them to further augment their biological 
monitoring network.
An overview
The picture that emerges when one 
looks at the global situation for 
funding in ecology and evolution is 
that, while all biological research 
is suffering, these fields are faring 
somewhat worse. Surprisingly, this 
is despite the fact that research 
in evolution and ecology will be 
vital if we are to stand a chance of 
solving the problem of increasing 
numbers of humans on a planet 
that has limited resources and 
finite recuperative powers. We were 
reminded again of the problem 
just last month when the human 
population hit 7 billion. 
The other major theme running 
through many of the comments 
made by the evolutionary biologists 
and ecologists interviewed for 
this article is related to how we 
fund research more generally. It’s 
a view that the public at large and 
governments do not fully appreciate 
the value of basic research; however, 
it is to this branch of investigation 
that we owe most of our knowledge. 
Coupled with this, there is a view 
that the grant approval system 
might be ill-equipped to properly 
disperse funds. This is particularly 
problematic for basic research, many 
scientists would seem to argue, 
because the course of such research 
is unpredictable. Compounded with 
this is the sense that low-risk grant 
proposals are given preference. This 
is reminiscent of a point made by the 
evolutionary biologist Laurent Keller 
in an essay he wrote a few years 
back for the American Naturalist, 
in which he recounted several 
instances in his own scientific 
career, and those of others, in 
which an important discovery was 
made purely through chance. The 
argument is essentially that we 
should put less stock in what is 
written in a grant proposal and more 
of it in the quality of the individual 
applying for funding. If scientists do 
decide this is a better way to fund 
research, they’ll have to make the 
case themselves to their government 
granting agencies. Otherwise, it will 
be business as usual.
Cyrus Martin is Current Biology’s Associate 
Editor. successful, one has to move from one getting advice from two professors 
